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ABSTRACT.
The rings of power series which are invariant under an automorphism of order 2 are described by equations having a standard form.
Let k be a field of characteristic two, and let k [[u, v] \ be a power series ring over k in two variables. Our object is to study the ring R oi invariants of k [[u, vf] under an involution a, i.e., under a ^-automorphism o oi k [[u, v] ] oi order 2. We assume that the action of a on Spec k [[u, v] ] is free except at the closed point. This means that there is no prime ideal p. other than the maximal ideal which is ff-invariant, and such that the induced action on k [[u, v] ]/)f> is trivial.
It is known that k [[u, v\] [[u, v] ] is given by the equations u + au + x = 0, v + bv + y = 0, and ij we denote the action of a by a bar, then uu = x, vv = y, uv + uv = z.
It would be interesting to have an extension of this result to Z/p-actions for p > 2.
We consider o as a pair of power series in u, v. The linear terms will be given by a matrix whose square is the identity. After a linear change of variable, the matrix will be of the form ! 0 j t. ( Then we obviously have k [[u, v] Corollary. The multiplicity of R is two.
Lemma 2. The field extension k((u, v)) over k((x, y)) is Galois.
Proof. Let K be the field of fractions of R-Then the field extension k((u, v))/K is separable and unramified in codimension 1 on R. Also, K is a separable extension of k((x, y)). For, otherwise R would be purely inseparable over k [[x, y] ], and such a ring cannot have any extension unramified in codimension 1 (purity of the branch locus [5] , and [2, p. 240, Theorem 4.10]).
Since [K: MOc, y))] = 2, K is Galois over &((*, y)).
Let S = R ® R and T = k [[u, v] ] ® k [[u, v] ], both tensor products being over the ring k [[x, y] ]. Let S, T denote the normalization of these rings.
Above any codimension 1 prime of k [[x, y] ], the extension R -> k[ [u, v] ] is etale and of degree 2. Hence S -> T is etale of degree 4 there, and so is S -> T. Since K is Galois, S ~ R x R. Therefore T is unramified in codimension 1 over R (say with R acting on the left in the tensor product), and so it is certainly unramified over k [[u, v] ] in codimension 1. By purity
[A], T splits completely as k [[u, v] ]-algebra. Therefore k(iu, v)) is Galois.
Lemma 3. The Galois group of kiiu, v))/kiix, y)) is G = Z/2 © Z/2.
Proof. Otherwise, it must be a cyclic group. We know by purity that R is ramified over k [[x, y] This implies in turn that s, t is a regular system of parameters in k\\u, v]].
By construction, the automorphism a is given by the actions on each factor of A ® B, i.e., we have s~ = s + a, T = t + b, and sF = q, tt = rj. So, we can make the change of variable (x, y, u, v) -► (f, rj, s, t) to obtain equations (*) u + au + x = 0, v + bv + y = 0. [u, v] ], is e'tale over R except above the locus \a = Ot.
Similarly, k [[u, v] ] is etale over R except above \b = Ot. Since a and b are relatively prime, the lemma follows.
We 
